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INTRODUCTION. 


This bulletin embodies the results of a study of methods of pro- 
duction of three important feed crops—corn, milo, and kafir—at 
three field stations on the southern Great Plains. The data presented 
have been obtained at Garden City, Kans., and at Dalhart and 
Amarillo, Tex. Experimental work with these crops has been con- 
ducted at Akron, Colo.; Hays, Kans.; and Tucumcari, N. Mex.; but 
the results obtained at these stations are not included in this study. 
At Akron very little grain has been produced by either milo or 
kafir, and it is generally conceded that this station is beyond the 
northern limit at which these crops can be profitably grown at this 
altitude. At Hays the small size of the plats used in the experi- 
mental work has subjected milo and kafir to influences, such as rav- 
ages by insects, that are not ordinarily experienced under field condi- 
tions. The data are therefore not sufficient to permit adequate com- 


1 During the progress of this work, the following assistants in the Office of Dry-Land 
Agriculture have had charge of the details of the investigations: R. W. Edwards, 1911 
and 1912, and J. G. Lill, 1918 and 1914, at Garden City, Kans.; F. L. Kennard, 1908 to 
1910, and C. B. Brown, 1913 and 1914, at Dalhart, Tex.; and L. E. Hazen, 1911 and 1912, 
at Amarillo, Tex. The work at Amarillo, Tex., is in cooperation with the Office of Cereal 
Investigations of the United States Department of Agriculture, while at Garden City, 
Kans., it is in cooperation with the Kansas Agricultural Experiment Station. The Bic- 
physical Laboratory has cooperated in obtaining the meteorological data reported. 


NotTEe.—This bulletin is intended for all who are interested in the agricultural possi- 
bilities of the southern Great Plains area. 
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parison either of the crops grown here and at other stations or of | 
different methods of producing them at this station. Better yields — 
have been obtained with corn at both of these stations, but as there 
are no results from other crops with which to compare them they are 
not given in this publication. At Tucumcari the work has not been 
carried on for a sufficient length of time to obtain averages or to 
warrant the drawing of definite conclusions. It is probable, how- 
ever, that what may be said of crops at the other three stations under 
consideration will, in a general way, also apply to the Tucumcari 
district. 

With this brief statement the work at these three stations will not 
be further considered, and the study will be confined to the results 
obtained at Garden City, Dalhart, and Amarillo. Although these 
stations are located some distance apart, they are confronted by gen- 
eral problems that are much the same, the local differences being in 
their intensity rather than in their nature. In order that the char- | 
acteristics of this section may be more clearly understood, a brief ac- | 
count of the climatic and soil conditions is given here. ; 


CLIMATIC CONDITIONS. 


In a general way the climatic conditions at each of these three sta- 
tions, in so far as they materially influence crop results, may be | 
briefly described as follows: A lmited annual rainfall of irregular 
distribution, a high wind velocity, a very high rate of evaporation, 
possible hail, and in the higher altitudes violent fluctuations in tem- 
perature. All of these factors will be discussed separately and for 
each station under consideration. 


PRECIPITATION. 


Rainfall is the most important factor influencing crop production 
in this section. In determining its influence, it is important that the 
distribution be considered ‘as well as the total quantity. In a great 
many instances the distribution may have even greater influence than 
the total annual precipitation in determining crop production. It 
frequently happens in the case of torrential rainfall that a large per- 
centage of the water will be lost by run-off. On the other hand, fre- 
quent light showers may at the end of the year give a large aggre- 
gate rainfall. These light showers wet only the surface soil, and the 
moisture may be lost by evaporation before another shower falls. 
Consequently, light showers may be of little value to growing crops. 
In any study of annual precipitation records of the distribution must 
be considered before its effects can be completely understood. To 
afford some means of general comparisons, the annual rainfall record 
for each of these three stations is given in Table I. 
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At Garden City the average annual precipitation for the years 
1897 to 1914, inclusive, was 19.64 inches. At Dalhart, for the years 
1908 to 1914, inclusive, the average annual precipitation was 15.92 
inches. At Amarillo precipitation records are available for the 23 
years from 1892 to 1914, inclusive. These records show that the 
average annual precipitation was 20.95 inches. 


TasBLeE I.—Monthly, annual, and average precipitation at Garden City, Kans., 
and at Dalhart and Amarillo, Tex., for the years stated. 


[Data in inches. Records for 1897 to 1907, inclusive, at Garden City, and for 1892 to 1906, inclusive, at 
Amarillo, were furnished by the United States Weather Bureau.] 


Station and year. | Jan. | Feb. | Mar. | Apr. | May.| June.| July.| Aug. | Sept.| Oct. | Nov.| Dec. ee 
Garden City, Kans 
1 cyte eer 0.01 | 2.33 | 0.19 | 2.09 | 0.61 | 3.19 | 3.49 | 5.80 | 0.33 | 1.78 | 1 T. | 0.50} 20.32 
eas uua cee 1.55 "50 | .97 | 6.49 | 6.39 | 2.59 | 2.04 | 4.24] 143 | 1.55 | 2 28.75 
TOG See ees 35 | 1.18 | 1.30] 1 42 | 4.40 | 6.21] 1 1.93 |. .75 | 1.26 78 | 20.58 
AO OME ees 15 .88 | 1.22 | 5.20 | 2.05 | 2.79 | 2.18 80) | 821052 T 40 | 19.29 
AGO Ter 23 eee 20 | .55 | 2.20 | 3.90 | 1.20 | 1.30 | 1.48 | 2.03 | 4.57 .60 | 0 31 18. 34 
GOD eyes ep a 25 .87 | 2.46 70 | 6.26 | 2.43 98 88 | 1 2.62 20} 1 19. 65 
LOS Rear pee ie 25 | 4.45 | .70] 5.10 | 1.49 | 2.83] .77 | 3.65] .35 -40} .40 25 | 20.64 
HOQA Re Weer 10 ais 11 95 | 4.30 | 2.64 | 5.65 | 1.382 | 3.39 | 1.20} .09 | 1.30] 21.05 
1OQS eRe yee 1.10} .71 | 1.30 | 5.70 | 1.47; 4.57 | .36 Sie MeOa Ms soon |wosLO, 05} 21.03 
LOGS Sie eae ht 30 | .43 | 1.60 | 3.24 | 1.92 | 4.47 | 5.82 | 1.50 | 3.05 | 3.46 | 1.32 T 27.11 
LOO (eae Se St ee 15 5745) 48 91 | 2.44 | 2.55 | 6.35 | 1.62 | 2.59 | 1.45 alk} |e 20.95 
GOSH es eres E yes 08 . 67 18 50 | .78 | 3.45 | 1.52 | 1.61 -61 99 | 2.72 23 | 13.34 
1Q0Q ete ey 380 | .35 | 2.15 07 | 2.50 | 3.44 | 5.10 | 1.31 | 1.43 68 | 3.77 70 | 21.80 
ONO MA er ae 50 .25 T. | 1.04 | 1.52 | 3.23 | 2 2.99 14 T 15 T 11. 82 
TCO) Ey Ppa anata ane HOI | 3453 . 89 32 | 3.19! .61) 1.84 | 1.68 .23 | 1.85 -95 | 1.66 16.75 
AS) ARS ae i ea a 28 | 3.04 98 | 2.55 .66 | 4.07 | 1.76 | 3.49 | 1.34 33 .29 05 18.74 
LOLS eee ey 15 | 1.15 50 | 1.21 | 2.30 } 3.12 | 4.97 .87 | 5.47 23 | 1.19 | 2.42 | 23.58 
QUA Roe cme ici 0 Abe T. | 1.74 | 3.63 | 1.44] .56 64 15 | 1.48 Ae 06 9.70 
Mieamece = 5.22 32 | 1.15 93 | 2.07 | 2.40 | 3.16 | 3.01 ; 1.88 | 1.94 | 1.07 95 76 19. 64 
Dalhart, Tex.: 
ep Sheer ae 7, 85 04 | 2.28 | .53 | 2.83 | 4.11 | 1.08 .39 29 | .9910 13.39 
GOO eras aT 28 71 18 | 1.70 | 5.10 | 1.27 .65 | 2.12 | 2.60 | 1.21 15 15.97 
(GLOSS ree sete: 20 08 | .12 | 1.51 | 2.96 | 4.04 | 2.48 | 3.28 | .05 | 0 .07 02) 14.76 
TRO EY ieee ea ot ae eae 0 54 43 59 | 3.37 .28 | 3.65 | 1.87 ROS) |SLai2sleeeZon lle 2Sl ela hG 
QED ork epee 0 1.30 | .38 | 2.56 | 2.37 | 3.36 | 1.68 | 2.64 | 1.98 05 .03 |} 16.35 
QIU Sea eae ES: 06 14 .02 88 | 2.35 | 1.29 | .85 | 1.50 | 1.45 09 | 1.78 | 3.18 | 13.59 
DOTA rs ek MSR Ae 05 ts T. | 3.98 | 7.29 | 3.65 | 2.58 | 1.38 .02 13 0 -56 | 22.81 
Mean ase.) 04 45 24 | 1.71 | 2.94 | 2.94 | 2.37 | 1.77 98 }-1.11 .61 75 15. 92 
Amarillo, Tex.: | 
fase PAS Aaa 42 | 257 | 2.10 21 | 2.70 | 1.49 | 1.85 | 1.93 .24 | 2.85 | .16/ 1.08} 15.60 
BOS eee ate? 09 | 2.03 avs 16 .19 | 2.03 | 2.05.\ 2.67) 5.27 . 03 .28 - 43 17. 23 
TP RO4 cotiee oe Sel yo 02 | 1.15 05 .05 | 1.30 ; 3.59 | 1.82 | 3.41 | 2.41 .39 | 0 . 82 15. 81 
SO Hee Ley ah 1.60 | 1.92 16) 1.32 | 2.78 ° 6.84 | 2:88 | 3.87 57 | 2.26 .81 .79 | 24.79 
ROG ey eee eae 76 41 .21 | 1.95 | 2.20 2.21 | 7.04 .63 | 2.45 . 09 385 | 2.88 | 24.28 
ASOT eee EE ys 2.26 .65 -47 | 1.08 | 4.44 ; 2.22 | 2.16 | 2.71 Fe 73 | 1.63 08 . 63 19.16 
SOS rege we 290 86 . 82 .30 .98 | 3.52 | 4.31 | 8.88 | 4.03 .48 41 .34 | 2.06 | 22.54 
S38] eae 5-0 ea 29 07 5 Ile .23 | 3.12 | 4.45 | 6.96 -51 | 6.09 | 1.15 | 3.24 | 1.11 27.39 
SOOO ea eee: 59.| .47 48 | 5.47 | 4.53 |] 1.84 | 3.21 .83 | 5.25 | 1.58 .08 .O7 | 24.40 
LOOT ya eae: 03 48 .02 | 4.90 | 5.99 .92 | 1.56 | 3.03 | 2.19 | 3.26 | 2 04 24.42 
19022 eee ee 04 4a .74 | 1.83 } 9.14 | 2.01 } 1.45 | 2.42 -95 | 1.74 | 2.24 OOP One: 
OOS Hee oe 12 | 2.93 . 26 .90 | 1.79 | 2.83 | 3.38 | 4.67 .82 | 2.58 | 0 AN 20. 28 
OO A re sere aries 16 .08 A .63 | 2.88 | 5.53 | 2.48 | 4.69 | 3.55 44 . 20 .69 | 21.33 
INGO )5) arse a ee 1 1.52 | 2.62 | 4.52 | 6.16 | 2.19 | 3.76 .63 | 3.08 .30 | 5.09 | 1.45 | 32.32 
TOO Gee aie sc 41 ol .64 | 3.23 | 1.18 | 2.07 | 2.90 | 6.76 | 1.96 | 2.49 | 2.58 .19 | 24.92 
HOOT Sere ea es eat .24 02 | 1.30 | 1.13 | 2.23 | 1.47 | 6.15 .97 | 1.64 69 | 1.46 18.41 
1908 Sees Se 26 51 T. | 1.86 | 3.44 | 1.73 | 4.64 | 3.39 | 1.50 SOx 51] 0 18. 42 
LOOP eRe: 07 .28 | 1.08 |. .27 | 1.13 | 5.90 | 2.19 | 1.39 | 1.90 | 1.18 | 3.25 . 04 19.18 
LSI R Se sees 05 17 41 .53 | 2.61 | 1.48 | 2.61 | 2.46 .05 wo .19 as 10. 69 
Ucar eeeas 07 | 3.26 .50 | 3.90 | 6.74 35 | 5.92 | 2.54 | 1.30 | 1.53 .55 | 1.14 |] 27.80 
LGU eee ee T. | 1.85 .78 82 | 1.62 | 2.31 | 2.50 | 1.51 | 2.28 .33 T. .39 14. 33 
ESB cui im a 01 41 -44 | 1.69 | 1.71 | 2.29 | 1.40 .47 | 5.60 83 | 2.26 | 2.17 19. 28 
OLA ee are ANE 01 .02 | 1.27 | 3.83 .65 | 1.90 |. 2.52 | 1.10 | 3.98 | 0 . 87 16.15 
Meanie 44 89 50) 1.73 | 3: 27 | 2.70 | 3.04 | 2.75 | 2.21 | 1.49 | 1.08 . 84 | 20.95 


1T—Trace. 
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Tt will be noted that at each of the stations, from 40 to 45 per cent 
of the total precipitation falls during the growing season of the 
crops studied; that is, in the months of June, July, and August. 


WIND VELOCITY. 


Considered as a whole, the southern portion of the Great Plains 
has a high wind velocity. It is not, however, the high average ve- 
locity as much as the occasional high winds, which usually last only 
a short time, that must be considered as the injurious factor in crop 
production. The damage to crops in this region by wind may be 
accomplished either by soil blowing, by excessive transpiration from 
the leaf surface, or by direct loss of soil moisture by drying. Trans- 
piration from the leaf surface is an uncontrollable factor in crop 
production and will not be further discussed. The wind reaches its 
maximum velocity during the months of March, April, and May, 
although there are occasional days throughout: the entire year when 
the velocity is high. Wind velocity, in so far as its soil-blowing effect 
is concerned, does not readily lend itself to any form of scientific 
measurement, and data other than those gathered by general observa- 
tions can not be given. The extent to which wind velocity may affect 
soil movement also depends largely upon the condition of the surface 


soil. 
EVAPGRATION. 


The amount of evaporation from a free water surface during the 
growing season is very high in the southern portion of the Great 
Plains. This is due to a combination of high altitude, dry air, 
excessive wind, high temperatures, and long periods of drought. — 
The seasonal evaporation for this area is about 55 inches, as com- 
pared with about 30 inches for the northern portion of the Great 
Plains. This relatively high evaporation doubtless accounts for some 
of the differences in crop yields. It is also one of the determining 
factors in the crop variety which can be successfully produced in this 
region. 

The amount of evaporation from a free water surface should not 
be confused with the evaporation from the soil except that it may 
offer rather a close relation to the water lost from the first few 
inches of soil when the soil is thoroughly saturated. Considerable 
work is now being done at all of these stations to determine the 
rate and amount of water lost from the soil by evaporation, but this 
subject will not be considered here. 

Table Il gives the monthly and seasonal evaporation in inches 
from a free water surface at the level of the ground at the Garden 
City, Dalhart, and Amarillo stations for the years during which the 
experiments here reported have been conducted. 
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Taste 1V.—Monthly and seasonal evaporation at Garden City, Kans., and at 
Dalhart and Amarillo, Tex., for the years stated. 


[Data in inches. ] 


Station and year. Apr. May. | June. | July. | Aug. | Sept. | Total. 
Garden City, Kans.: 
IGLOS 2 res Se IS Mania Rh a 9.02 9.86 | 10.58 9.46 9.69 7.61 56.13 
OO Geer a OC AE A Pe ee eee 6.57 9.10 8.76 9.80 9.88 7.46 51.56 
TAQ) = a ee ies 1a ee eter eek A Se i i es 7.76 6.33 9. 43 10. 47 7.63 6.81 48. 41 
FUG iT l eae that iam INR ee he GAs La a aa 7.10 9:72); 11.85). 10.25 10. 24 8.86 58. 02 
LG Rae spy eras Mh gay oe Se sos Wyn Mapp gO ct tags ea pe 6. 80 10.82 8.58 | 10.64 9.15 7.09 53.08 
TC Ns ass ere Te ae ge mt Pea ge CE eet MEL 2.81 8.23 9.51 14.15 | 12.90 6.93 54. 51 
TU se rR A NS eet Se tC ea a 6.92 7.05 9.94 9.40 10.01 9.37 52.69 
IN SE TRS SO AMIR SRS Pa Wat oa Se ns 2 6.71 8.73 9.80 | 10.60 9.93 Use 53.49 
Dalhart, Tex.: | 
ROD Sirs ees Sey Cai eoien ce bbe A Nae s Naa ee OnO2al 2 LONO2 Eh L207, 9.18 9.89 7.95 55. 93 
FU Oe ee ee aac Stren a aay ME SV) TT cae pe eet 8.53 9.90 10.89 | 11.69] 10.57 7.84 59. 40 
HDS 5 Aopen NES 6 ea emer eestor Aare ce nt 8.54 8.18 | 12.02] 11.63 8.82 8.44 57. 63 
TACO sr ies es op a ee PRs be a eR a 7.56 9.90 | 12.37 9.71 10. 90 8.77 59. 21 
TOA eS a ar iA 4 BE en eee a a IES 8.21 10. 24 8.48 | 11.10 9.13 6.75 53.91 
QS eee a aA ae NaN = EVENS MARIS 5 St 7.69 | 10.06 Sat 12570) 1c OR 6.34 56. 27 
SUG Ay es Se pep rene sD ay ge a aersus ad SNM aaa Ne 6. 54 7.81 10. 26 8.84 9.06 8.23 51.81 
WGK DES oSee been SSE aes Me ee ee ena ee Gaon 9.57 10.69 | 10.69 9.88 7.76 56.31 
Amarillo, Tex.: 

OO hess ee Coens ca ae ee ee eee A Sa 6. 36 8.04 9.59 | 10.68 9. 40 7.91 51.98 
NGOS ere cates IS aL ea tee ae he lee doo 9.28 | 10.38 8.07 8.57 6.77 50. 38 
ODS rere Pe Germs e SPER Sto Fd ee A A a 8.14 10. 02 10. 34 9.97 9.66 8.42 56. 55 
LCI) S Be eer oe peepee epee ey ean 8.50 8.03 12.00 | 12.18 8.80 9.10 58. 61 
OTE eos eae ease on yA one Se hie 7.36 10.10 11.48 7.48 8.89 7.28 52. 59 
TAA sees eh enya ee et Ps eI Og 7.05 9.90 8.99 10.95 9.49 6.49 52.87 
DION 3s eS a ea AN cde ear a 7.70 9.76 7.01 12.69 10.34 5.90 53. 40 
UOT ae a cp yieee teers ore Cie Peis 2 uM dees As 6.70 6.74 10.12 8.75 8.93 8.04 49, 28 

INT epee eee eye Mal ane ered pee ESD Patty 7.39 8.98 9.99 | 10.10 9.26 7.49 53.21 
HAIL. 


The damage due to hail in the southern portion of the Great Plains 
is of minor importance. The hailstorms usually occur before the 
first of June. Fortunately, most of the profitable crops of this sec- 
tion can be seeded after this date. Furthermore, under favorable 
conditions, both the grain and forage sorghums have the ability to 
make a rapid recovery after being badly damaged by hail. 


TEMPERATURE. 


There is a wide range in the daily temperature of this region. 
This is especially noticeable during the early spring and late fall. 
The entire growing season is characterized by hot days and cool 
nights. This does not greatly affect the crops most commonly 
grown, however, but is doubtless one of the reasons why some crops, 
like corn and cotton, can not be more successfully produced. 


SOIL. 


For the purpose of this bulletin, the soil at the stations under study 
may be divided into two different types known as “tight land” and 
“loose land.” The former varies from a sandy clay to a light sandy 
loam, and the latter varies from a light sandy loam to almost pure 
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sand. There is very little difference in the productivity of these two 
types of soil, but they demand different treatment to produce the ~ 
best results. 

Generally speaking, the sandy soils give more trouble from blow- 
ing and drifting than do the heavier soils. On the other hand, they 
have the advantage of being more receptive of rainfall. On the 
sandy soils tillage implements which do not pulverize the surface 
but leave it in a rough condition should be used. At Garden City 
and Dalhart much difficulty has been experienced in handling this 
class of soils so as to prevent blowing. The soil at Amarillo is heavy, 
and little difficulty is there experienced from this source. 


EXPERIMENTAL WORK. 


Work was started at the Garden City station and the first crop 
produced in 1907. The Dalhart station was started in 1907 and the 
first crop was produced in 1908. The first crop was produced at 
Amarillo in 1906. In the fail -of 1909 this station was moved to a 
new location and the first crop at the new location was produced 
in 1910. In preparing the tables covering these studies the yield 
of the crop for the first year at each of the stations has not been 
used, because the land was uniform in its preparation. The yield 
of the 1910 crop at Amarilio has not been included on account of 
the station being moved. . 

At all of these stations an attempt has been made to produce all 
of the farm crops that could reasonably be expected to grow suc- 
cessfully in this region. Not only has this practice been rigidly 
adhered to, but an effort has also been made to grow these crops 
under as many different methods of tillage as would be met with 
in ordinary farm practice. In other words, the range of preparation 
and cultivation has been from the extensive to the intensive system 


of farming. 
SMALL GRAIN. 


Spring wheat, winter wheat, oats, and barley will be considered 
in this study under this heading. The greatest disadvantages attend- 
ing the growth of small grains in the southern portion of the Great 
Plains are the unfavorable climatic conditions prior to and imme- 
diately after seeding. The precipitation table shows that the rain- 
fall from September 1 to May 1 is usually very light. The soil is 
very dry at the time for seeding small-grain crops. This is especially 
true if a crop has been grown on the land the previous summer. It 
is difficult. to secure a stand of small grain when seeded under these 
conditions. As a result of the scant rainfall and the dry soil at 
seeding time the growth of the young plants is so retarded that 
they do not make a sufficient growth to protect themselves from soil 
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blowing, which is most severe during March and April. When 
soil blowing starts on a field of small grain it is almost impossible 
to stop it without some heavy cultivation, which is impossible with- 
out destroying part of the crop. There are other and minor factors 
influencing the growing of small grains which are not discussed in 
this bulletin. There will undoubtedly be occasional seasons of heavy 
rainfall, when a crop of small grain might be successfully grown, but 
as a general practice the growing of small grains in this section can 
not be too severely condemned. 

The results of the experimental work in the production of wheat, 
oats, and barley in the Great Plains by the Office of Dry-Land Agri- 
culture have been published in separate bulletins (Nos. 214, 218, and 
992, respectively )-in the present series. 


SORGHUMS. 


Experimental work with the saccharine sorghums has been chiefly 
along the lines of variety and rate-of-seeding tests. On the whole, 
the yields have been very satisfactory. Very little work has been 
‘done in studying methods of preparation of the land for these 
crops. It is probable, however, that their relative response to differ- | 
ences in cultural methods is substantially the same as that of kafir 
and milo. 

PRESENTATION OF RESULTS. 


Tables IV to XII, inclusive, present the results of experimental 
work with corn, milo, and kafir at the Garden City, Dalhart, and 
Amarillo stations. These tables give for each station the yields of 
grain and stover each year, the average yield of each for the whole 
period of years under study, the value of the crop, the cost of pro- 
ducing it, and the resulting profit or loss. 

In order to compare the relative profitableness of different methods 
it has been necessary to assign values to the products and to deter- 
mine the relative costs of producing the crops by the different 
methods under study. 

An accurate record of all the farm operations performed by 
the various methods under trial has been kept at each station. The 
average of these for the three stations is presented in Table ITT. 
It is recognized that this table does not exactly represent the require- 
ments of any one of the stations, but the average seems to afford a 
fair basis of comparison. From estimates and determinations of an 
average day’s work the cost of each cultural operation has been com- 
puted and is given in the table. In arriving at these items of cost a 
wage scale of $2 a day for a man and $1 a day for a horse has been 
allowed. Fifteen cents per acre for wear and tear on the binder is 
added to the labor cost of harvesting. An allowance of 8 per cent 
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on a valuation of $20 per acre is added for taxes and interest on the 
land. 

To these items must finally be added a charge of 22 cents per acre 
for seed in the case of corn, as shown in Table ITI, and 17 cents per 
acre for kafir or milo seed. 


TABLE III.—Comparative cost per acre of producing corn* by different methods 
at Garden City, Kans., and Dalhart and Amarillo, Tez. 


| | 

| ow : . Total cost of pro- 

| Number of operations. | Cost per acre. auction: 

| 

| | Cost 

| of 
Method of prepa- | 2 
ration. Har- |; Sub- ae Cul- | Har- 
Flea row- ee soil- | tion. | Seed. Hogs tivat-| vest- | 
8- | ing 8- | ing. 8- | ing. | ing. 

IDISICC Basaanasoses Sasocs 1 TE ees $0.92 |$0.22 | $0.60 |$1.14 |$1.50 |$1.60 | 5.98 1.50} 15.0 
Spring plowed....| i 14 olla ule ae DVAQi| BOD) | 05954) WPA lek 500 S060) [irl eee mes 
Fall plowed. ...-- i TCS det si ke [eee DTS | 5 220) | 12145) 1850 j21-60) 27.49 1.87 | 18.7 
Subsoiled......--- i 4a |e 0.5 | 3.47 222 329 | Med | 1.50 | 1.60 | 8.18 2.05 | 20.5 
Summer tiled2= |) S14 (Se seani se bas. 6.05 van 57451 |) Ue ilé! | 1.50°| 3.20 |12. 36 3.09 | 30.9 


1 Based on three auikavaaas. With the reduction of 5 cents per acre in the cost of seed, the same figures 
are used for both kafir and milo. 

To determine the value of the crop is even more difficult. The 
farm value of corn in the Great Plains on December 1 for the 10 
years ending with 1914 has been 51 cents per bushel. The writers 
have used in this study a valuation for each of the three crops of 40 
cents per bushel in the shock. This allows 11 cents per bushel to com- 
plete the harvesting. In the territory under consideration, these 
crops are fed locally and a large part of them without husking or 
thrashing. 

The average price of hay for the same territory during the same 
time has been $6.22 per ton. _An arbitrary value of $4 per ton is 
assigned to the stover or fodder from each of the crops. This prob- 
ably is an overvaluation of milo, and possibly of corn, in comparison 
with kafir. The corn roughage is of a much better quality than in 
better corn sections. In many cases it contained some grain, but not 
enough to warrant husking. In some instances, as is shown In detail 
in. the tables, the only production from milo and kafir has been that 
of roughage. This is an indication of generally unfavorable condi- 
tions and scarcity of feed. In such years any feed is comparatively 
valuable, as it makes it possible to carry over stock without loss or a 
reduction in numbers so serious as to unbalance the farming system. 

For the sake of uniformity the term “stover” is used in all the 


tables. 
RESULTS WITH CORN AT INDIVIDUAL STATIONS. 


The results with corn at these stations have been presented in a 
bulletin entitled “Corn in the Great Plains Area: Relation of Cul- 
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tural Methods to Production.” As this bulletin will have a some- 
what different circulation from that one, and as it seems desirable 
to show the results with corn in comparison with those of the other 
two important feed crops, milo and kafir, they are here presented. 


CORN AT GARDEN CITY. 


With the exception of a very light grain yield in 1914, which was 
included in the stover weight, corn has not matured grain at Garden 
City ; therefore it can be considered only as a fodder crop. <A study 
of Table IV shows little difference in the yields obtained by spring 
and fall plowing. A slight difference does exist between the yields 
obtained where corn follows corn and where corn is grown after 
small grains. The difference is in favor of the first-named crop se- 
quence, indicating that corn leaves the land in better condition for 
a succeeding crop than small grain does. Subsoiling has increased 
the yield over listing and fall and spring plowing, but the increased 
yield has been just sufficient to balance the extra expense incurred in 
using this method of seed-bed preparation. Listing gives the lowest 
average yield of fodder, but since this method is the least expensive 
it has been productive of the smallest loss. Corn following summer 
tillage has produced the highest yields, but as this is the most ex- 
pensive method under trial it has resulted in the greatest loss. As 
ealeulated in Table IV, corn at this station has not been produced at 


a profit by any method under trial. 
Taste [TV.—Summary of yields and digest of the cost of production of corn by 


different tillage methods and crop sequences at Garden City, Kans., 1909 to 
1914, inclusive. 


Fall plowed. Spring plowed. 
ee aie ee) Subsoileds Min auisted Summer 
Miter After ipraes After after corn | after corn tilled 
Yields, values,| corn eas Oa i (1plat). | (2plats). | (1 plat). 
etc. (average 1 plat). r 1 plat). i 
per acre). oe) (11 plats). | ge) (11 plats). 
a o H H om rm H u 
cele eee | real | eee el Boe 
Se elec en re eee ie Ei Sey ec | 2 ob ee male 
Oo a GS D o RD S a) o D S) Q S a 
Yield for the 
year: Bus. | Lbs. | Bus. | Lbs. | Bus. | Lbs. | Bus. | Lbs. | Bus. | Lbs. | Bus. | Lbs. | Bus.| Lbs 
OOO Ryness De Rs Se OPEC | ek a ee BWAAG Le SMe aii ESO geen pants 
IO Sse sel ASoeo seere ESE GRE EA aRSallo coer sae AS le As aes tet sey creel aetna UA el I ramen rem eed oa Mean a| Le 
1G 0 /1, 400 0} 934 0 (1,100 0 |1, 269 | 0} 750 0} 695 0 | 4,000 
Oso ceae | 0 {4,620 0 |4, 498 0 |5, 580 0 |3,935 0 |4, 500 0 |5,570 0 | 5,700 
1913 1H ET eoelee es pele late etl dels Malsleis Maal ep ael ES eels 18l : 
1914 2 | 0 [3,040 0 [2,668 0 |2, 460 0 |2, 100 0 |4,840 0 |2, 830 0 | 4,320 
Average.| 0 |3, 020 0 |2, 768 0 |3, 047 0 |2,688 0 (8,363 0 |2,819 0 | 4,700 
Crop. value, f 
cost, etc.: | 
Value. .... leases $6.04 |....-- gos An|berace S009) ere $0.08, |2- 225. POY 083 Naseooe $onO4e | hea $9. 40 
Costa. | $7. 49 $7. 49 $7.11 $7.11 $8. 18 $5. 98 $12. 36 
WOSSHeae —1.45 —1.95 —1.02 —1.73 —1.45 — .34 —2. 96 
1 H—Destroyed by hail. 2 Very small yield of grain; weight included with stover. 
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Six crops of corn have been grown at the Dalhart station. In three 
of the years under study grain was produced, while in the other three 
years nothing but stover was produced. The best yield was obtained 
in 1914, when optimum seasonal conditions for the production of this 
erop prevailed. Listing has been productive of the highest average 
yield of grain, but it is thought that this may be due to the fact that 
the listed plat occupies such a position on the farm that it sometimes 
receives considerable run-off. Because of the low cost of this method 
of preparation it gives the greatest profit. Summer tillage is the 
most costly method of seed-bed preparation: consequently it returns 
rather a low profit, although it insures a good yield of fodder every 
year. The difference between the average yields by spring and fall 
plowing is very slight. 

TABLE V.—Summary of yields and digest of the cost of production of corn by 


_ different tillage methods and crop sequences at Dalhart, Tex., 1909 to 1914, 
inclusive. 


] 


Fall plowed. | Spring plowed. 


‘ % | i : Listed after | Summer 
=A ee Agua een ree su (ee Sie saal | corn (4 plat). | (ulled é! aay. 
ete. (average | (plat). | GJ biats. | Glad. | 7 Dlats). en 
per acre). | : 
Rote "crnr ee Eee | eae a) ee ee a ea E 
| o | «4 ° S aed Mee = S S| S a oO. 
Sees) S D oS DD ie) | RD S oD) Sil pees 
| ee ee Sas — cS 
Yield for the | | | | pe 
: ; .| Lbs. | Bush.| Lbs. | Bush.| Lbs. 
11,014] 0 |2,250] 0 | 3,400 
i | 2,914| 25.6 | 3,340} 25.6 | 4,110 
2,708 | 0 | 2,350] 0- -| 3,000 
.7 | 2,751 | 21.0 | 3,100 | 23.0 | 3,300 
17,037] 0] 1,750 0") | Saee 
3,255 | 25.1 | 2,740] 30.8| 3,440 
2,280 | 14.0} 2,588] 13.7| 3,900 
tee] 
$4.56 | $5.60 $5.18 | $5.48 | $7.80 
$8.86 so $7.35 | $10.78 $13.28 
Coste. 7.49 7.49 7.11 At 5.98 12.36 
Profit... .| 1.37 37 2.14 25 | 4.80 92 


CORN AT AMARILLO. 


Seven crops of corn have been grown at Amarillo, Tex., and, 
although only one complete grain failure is recorded, the yields of 
four years were so low that husking would have been impracticable 
in farm practice. The 1908 yields varied from 14.7 to 27.6 bushel 
per acre. If such yields could be obtained consistently, the growing - 
of corn in this section would be justified. The average yields, how- 
ever, are not suflicient to cover the cost of production. All methods 
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have produced fodder each year, but in only one year has there been 
a creditable production of grain. 

The differences in the yield from different methods have been com- 
paratively small. Summer-tilled land shows a small increase in the 
yield of both grain and stover over all other methods. Fall plowing 
-has proved a somewhat better preparation than either spring plow- 
ing or listing. Subsoiling has failed to increase yields over fall 
plowing. 

Listing shows a small profit of 67 cents per acre. All other 
methods show losses ranging from 19 cents per acre by fall plowing 
aiter corn to $2.85 on summer-tilled land. 


TasBLE VI.—Summary of yields and digest of the cost of production of corn by 
different tillage methods and crop sequences at Amarillo, Tex., 1907 to 1914, 
inclusive. 


Fall plowed. Spring plowed. 
ing ie pubsoled Listed Summer 
er F er after corn | after corn tilled 
| After small puee small (1 plat). | (2plats). | (1 plat). 
Yields, values, corn. erain corn aa 
ete. (average | (plat). | arplats). | Pl. | (plats) 
per acre). 
j Hi ; = 5 a a ; H : by ° w 
Oe eS Mice Cuber Slim Ot nels Wel oul 
Yields for the 
year: ush.| Lbs. |Bush.| Lbs. |Bush.| Lbs. |Bush.| Lbs. |Bush.| Lbs. |Bush.| Lbs. |Bush.| Lbs. 
190 7A= SS35- 1.4| 3,270} 2.3} 2,997) 3.1) 3,280) 2.1) 3,010) 1.1) 3.490} 2.2) 2,935] 5. 7] 3, 710 
GOS Sewer 22.9) 4,580} 19.8) 3,107; 20.3) 3,300) 14.7] 2,863! 25.7] 3,810; 24.7) 2,390) 27.6] 3, 700 
HO osessae 2.7) 1,310; 0 | 1,596 -6| 560) O | 1,383 1.7; 990) 5.4) 1,043) 6.4] 1,890 
AOU eee aie 9. 2) 2,075 8.9) 2,145) 8.1) 1,945; 9.5) 1,960} 7.1) 1,720} 7.8] 1,998) 9.3) 2,050 
NOU ZR So5se .7| 1,680; 1.7) 1,848) 2.6] 2,160) 1.1) 1,829 1.0} 2,080} 1.7) 2,015) 3.3] 2,840 
Ne segeooe 0 380) 0 He Y 700; 0 383) 0 430) 0 225} O | 1,750 
WOW 4 eee 3.6) 4,140) 5.1) 3,641 1,1) 1,500; 2.6) 2,733) 5.1] 4,850) 7.0} 2,870) 8.0) 5,320 
Crop value, 
cost, ete.: 

Average. 5.8) 2,491) 5.4) 2,301 5.1} 1,921 4,3} 2,023} 6.0) 2,481] 7.0) 1,925) 8.6] 3,037 
Value....- $2. 32! $4.98] $2.16! $4. 60) $2.04] $3. 84) $1.72) $4.05 $2, 40] $4. 96] $2. 80] $3. 85) $3.44) $6. 07 
Totalvalue| $7.30 $6. 74 $5. 88 $5. 77 $7. 36 $6. 65 $9. 51 
Costees-26 7.49 7.49 Cebl Goll: 8.18 3. 98 12. 36 

Profit or 

LOSSHer — .19 — .75 —1, 23 —1.34 — ,82 . 67 —2.85 


RESULTS WITH MILO AND KAFIR AT INDIVIDUAL STATIONS. 


Milo is undoubtedly the leading grain crop grown in this section 
and has given surer and better grain yields, on the average, than 
any other crop grown at the stations included in this study. Two 
types of this crop are commonly grown, namely, Standard and 
Dwarf. The Standard type grows a stalk averaging about 44 feet in 
height, depending upon seasonal conditions, while the Dwarf prob- 
ably will not average over 3 feet. Dideceness in yield due to 
seasonal conditions so far overshadow any differences in type that 
it is almost impossible to draw any definite conclusions as to just 
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which of the two types gives the better yield. It is probable, how- 
ever, that the average yield for a series of years would be in favor of 
ithe Dwarf type. If the grain is to be headed and the stalks left in 
the field, it would probably be advisable to plant the Dwarf, since’ 
it is not so high and can be more easily headed with a header or by 
hand. The Standard is more easily handled with a row binder, 
and where the stalks are to be saved and fed in the bundle or the 
crop used for silage this type should be planted. 

Two varieties of Kafir are also universally grown. These are the 
Standard and the Dwarf, and what has been said of the different 
types of milo may also be said of these kafir varieties. Kafir differs 
from milo in that it requires a longer season to mature and is fre- 
quently injured by frost, as will be seen by referring to the tables 
presented in connection with these studies. 

Milo has usually given the highest grain yield, while kafir has 
given uniformly higher yields of fodder. Not enly does kafir give 
a larger yield of fodder than milo, but the quality is far superior. 
This is especially true.if an attempt is made to harvest the milo crop 
for both seed and fodder. The reason for this is that the milo stalk 
ripens before the head and there are very few leaves left on a hard, 
woody stalk at the time of harvest for grain. With kafir the ripen- 
ing is just the reverse of milo; that is, the head ripens before the 
stalk, which makes it possible to harvest a grain crop when grain 
is produced and at the same time a fodder crop of good quality. 


- MILO AT GARDEN CITY. 


Six crops of milo have been grown at Garden City, Kans. Since 
three of these failed to produce grain, the average grain yield is 
very low. Yields of milo grown after summer tillage are not in- 
cluded in the experiments here reported. The work has been rear- 
ranged and extended to include it and a wide range of methods of 
seed-bed preparation. Of the methods here reported there is not suffi- 
cient difference in the average yields to indicate the great superiority 
of any one over the others. The lowest yield of both grain and stover 
hus been on spring-plowed land continuously cropped to milo. The 
highest yield has been from fall plowing after small grain. The 
former method has resulted in an average loss of 83 cents per acre, 
while the latter has given a profit of $2.07 per acre. Considering the 
value of both grain and stover, only two of the six crops on fall: 
plowed and on listed land have been produced at a loss, while only one 
crop on spring-plowed land has returned a profit. 

It will be seen that at this station milo stover at a valuation of $4 
per ton has returned a greater value than the grain when priced at 
40 cents a bushel. At the other stations the opposite has been true in 
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nearly every case. This is an important consideration in studying 
milo yields, as the crop is usually grown for the grain. 


TABLE VII.—Summary of yields and digest of the cost of production of milo by 
different tillage methods and crop sequences at Garden City, Kans., 1909 to 
1914, inclusive. 


Fall plowed. 
Spring plowed, |; ; enle 
: : after milo aes milo 
Yields, values, etc. (average per acre). rao Se eae been Cray). 
Grain. | Stover.| Grain. | Stover.| Grain. | Stover.| Grain. | Stover. 
Niclas for the year: Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. 
SSIS es she, el a Sia sa oan) pa Ws Ot OLY eR 0 3, 950 0 5, 345 0 3, 370 0 3, 830 
i910 Pea SP ABA CI RaBiere Varah 14 2,150 Qe Silda (5 7.6, 1,940 12.4 2, 380 
TMC ao 5 a ob ney eral 0 760 0 360 0 380 0 0 
L1G 1h 2 ames enreateaties or nei ee ae Ge | ha 302 oul 3; 1120 27.1 | 3,010 25 2, 750 29.1 3, 775 
LOIS arr hte Met AL! 0 260 0 770 0 620 0 300 
HQ Ape eaves hots Spe Wie ys WON ces ruc Uitte 8.5 | 2,670 LEO ws 4.8 | 2,180 11.2 1, 930 
areracor sg \Onen Wr e ns i. tae S191 2152 TONS 1" 25a 6:2 1 873) 8.801 21086 
Crop value, cost, ete.: 
NYE MOK) co PS a eM Ca Ea ti $3.52 | $4.30 | $4.20 | $5.31 | $2.48 | $3.75 | $3.52 $4. 07 
Mocalevaltenc vies pat ec eae ee $7.82 $9. 51 $6. 23 $7. 52 
COS tare ereae aaa tn ater tn Non 7.44 7.44 7. 06 5. 93 
PerOfib ORNOSS evan See ee .38 2.07 — .83 1.59 


MILO AT DALHART. 


Milo has given higher average yields at Dalhart, Tex., than at any 
of the other stations, and there is a greater range in the average 
profits per acre from different methods. The grain yields vary from 
a complete failure to 69 bushels per acre. Records for six years are 
available from this station. In all but two years milo has been grown 
at a profit by all methods under trial. Milo following summer tillage 
has been profitable in all years except one. This fact, combined with 
the high average yield of both grain and stover and the net profit of 
$14.21 per acre that it returns, makes it a method of great importance 
for the Dalhart region. The crop was harvested in bulk and con- 
verted into ensilage in 1913, but the summer-tilled plat produced an 
estimated yield of at least 600 pounds of grain per acre. The yields 
obtained show that summer tillage has insured a grain yield in dry 
years, and, except in one year, has increased the yield over that from 
other meted 

The listing method returns the next highest profits per acre. The 
plat devoted to this method occupies a low place on the farm and may 
catch run-off water in sufficient quantity to increase the yields. The 
low cost of preparation by this method is a point in its favor. 

The low yields obtained from milo following small grain by fall 
plowing have been due more to imperfect stands than to any other 
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~known factor, and it is hardly fair to compare these yields with those 
secured by other methods. 
A study of the yields by fall and spring plowing where milo fol- 
lows milo shows no appreciable difference in the value of these two 
methods. Both methods have given good profits. 


TABLE VIII.—Summary of yields and digest of the cost of production of milo by 
different tillage methods and crop sequences at Dalhart, Tex., 1909 to 1914, 
inclusive. 


Fall plowed. 
ee Listed aiter | Summer tilled 
Yields, values, ete. | After milo | After small plat). | milo (1 plat). (1 plat). 


(average per acre). (1 plat). | grain (2 eee) 


Grain. | Stover.| Grain. | Stover.| Grain. | Stover.| Grain. | Stover.| Grain. | Stover. 


ale for the year: Bush.| Lbs. | Bush. | Lbs. | Bush.| Lbs. | Bush. | Lbs. Bush. | Lbs. 


G00 ee ae a | 2.8 | 1,660 | 3.8 | 3,000 3.3} 3,990; 3.8} 1,590 14.7 4,980 
4910 Sacise aesrerer es 26.6 | 6,660 21.2 | 6,945 26.4} 6,950; 50.4} 8,380 69.0 | 11,520 
1G 3 Eh er eee oa 19.1 | 4,270 0 755 5.9 | 2,000 23.6 | 3,330 27.8 3, 530 
ROU ee en ee 28.6 | 4,650 Soak; | 25965 39.7 | 4,610 22-47 210 52.4 6,500 

yl 08 1 os Sees aoe 0 1,750 0 2,275 0 1,800 0 1,250} 110-3 3, 600 
TOT 2 ee aioe et Sie 55.5 | 4,980] (2) () 51.7| 5,040| 48.4] 4,130} 45.3 | 5,500 
Average.......| 22.1] 3,995| 11.6] 3,188| 21.2] 4,065| 24.8] 3,575| 36.6| 5,938 
Crop value, cost, ete.:| - ; gos 

Valier seas: | $8.84 | $7.99 | $4.64] $6.38 | $8.48 | $8.13 | $9.92 | $7.15 | $14.64 | $11.88 

Total value..... $16. 83 $11.02 = $16. 61 $17. 07 $26. 52 

Coste ae 7.44 | 7.44 7.06 5.93 12.31 

Profits ss. 9.39 | 3.58 9.55 11.14 14.21 

1 Estimated yield; harvested in bulk for ensilage. 2 Discontinued in 1914. 


MILO AT AMARILLO. 


Seven crops of milo have been grown at Amarillo, Fex., and grain 
yields were secured from six of them. Milo after small grain on 
fall plowing has given better average results than any other tillage 
method used at this station. General observation as to yields indi- 
cates that crop sequence has less influence than other factors. The 
yields of milo grown on fall-plowed land following small grain do 
not greatly exceed those obtained from different methods on land 
continucusly cropped to milo. In fact, with the exception of sum- 
mer tillage, there is little variation among the average yields by all 
the different methods under trial. Listing has produced the smallest 
quantity of stover, but this is of no great importance, as high grain 
yields are preferred to high stover yields. Four years out of the 
six milo after milo by spring plowing has given heavier yields than 
milo after milo by fall plowing, and one year out of three it has 
exceeded the yield on summer-tilled land. It is hardly fair to com- 
pare the practice of summer tillage at this station with other tillage 
methods, as it has been under trial only three years. In 1913, when 
because of the extreme drought all other methods failed even to set 
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heads, milo on summer-tilled land made a yield of grain, which was 
destroyed by birds, estimated at 10 to 15 bushels to the acre. 


TABLE 1X.—Summary of yields and digest of the cost of production of milo by 
different tillage methods and crop sequences at Amarillo, Tex., 1907 to 1914, 
inclusive. 


Fall plowed. 
RRR Netty bs io ee kee epee plowed Listed after | Summer tilled 
Yields, values, ete. After milo After small (1 plat). milo (2 plats). (1 plat). 


(average per acre). (1 plat). grain (2 plats). 


Grain. | Stover.} Grain. | Stover.| Grain. | Stover. | Grain. | Stover.! Grain. | Stover, 


Yieldsforthe year: | Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. 


AOD este re 21.6 | 4,170 27.9 | 4,175 18.1 | 2,560 BuIA (fella eye ae meellacacdesc 
GO SEs Ree ieee 32.8 | 3,280 46.5 | 4,590 40.3 | 3,500 Sle) |p om eoOs|Etnce en elnns aS 
BOQ TS Sees 9] 1,740 10.1 | 2,962 2.6 | 2,045 LOSOp Ras 2S SUS clear ya neers 
NOs es SSE ie Gal Se SSIS ses Sere I eed (Ale Beers ee leer sal (a ci cae PwC | AIC aes can 
dO bl be hee a ae ea ae 31.4 | 4,350 26.5 | 3,698 35.4 | 3,500 LSA ee 2 O1Os yess eee ae 
TOT ae ee DAN O-7600} 26.7 11 8,050.1 288.5)|. 89200 |. 25.4 | O.b1b: |r" oar 3. 570 
TSN ES sea Ss Sieaeiee e 0 130 0 715 0 440 0 410 0 2, 000 
OLA ee 29.0} 4,010 24.5 | 3,810 17.6 | 3,050 23.3 | 1,880 27 4,820 
Average....... |} 20.41 2)920 23.2 | 3,286 21.1) 2,626 20.9} 2,313 iyeal 3, 463 
Crop value, cost,ete.: | 
Wale siinsss seen 8.16 0. 84 9, 28 6.57 8. 44 5. 25 8. 36 4, 63 6. 84 6. 93 
Total value..... $14. 00 $15. 85 $13. 69 $12. 99 $13. 77 
Costetatenc sic 7.44 7.44 7. 06 5. 93 12.31 
PrOnG=s=s- "= 2 6. 56 8,41 6. 63 7. 06 1. 46 
| 
1 Only one listed plat used until 1912. ‘Station site changed in 1910; yields not used. 


A comparison of the yields secured at Amarillo and Dalhart is of 
interest, because the two stations are only 90 miles apart, but they 
are located on altogether different types of soil. The Dalhart sta- 
tion has an average annual rainfall of 15.92 inches and is located on 
a sandy-loam soil, while the Amarillo station has a yearly precipi- 
tation of 20.95 inches and is located on a heavy, silty clay loam. 
Judging from the average rainfall, the yields at Amarillo should be 
greater than at Dalhart. The records show, however, that better 
average yields have been produced at Dalhart. This probably is due 
to the ability of the sandy soil at Dalhart to absorb a larger per- 
centage of the annual rainfall. 


KAFIR AT GARDEN CITY. 


Kafir has been grown for six consecutive years at Garden City, 
Kans. The first crop was. produced in 1909. With the exception of 
the year 1914, four different methods of seed-bed preparation and 
cultivation have been under study. In 1914 the growth of kafir after 
small grain was discontinued because of the repeated failures of the 
small-grain crop. During the six years that kafir has been grown 
at this station it has not produced a grain yield of any value except 
in 1912, when all methods gave good yields. The best yield was 
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27.8 bushels per acre on fall-plowed land following small grain. 
Kafir following small grain has, on the average, given slightly better 
yields of both grain and fodder than it has following kafir. These 
higher yields have doubtless been due to the repeated failure of the 
small-grain crop, which has left the ground partly summer tilled. 
There has been very little difference in the average grain yield by the 
different methods under study. From no method has this average 
yield been sufficient to cover the cost of its production. All methods 
have produced four good crops of forage. The average yield of fod- 
der after fall plowing is above the average of any other method. 
The next highest yield has been after fall plowing following kafir. 

Without exception the value of the forage has exceeded the value 
of the grain produced under ail methods studied. Kafir after kafir 
on spring-plowed land has shown the lowest margin of profit, viz, 
64 cents per acre. The greatest net profit per acre has been secured 
by growing kafir after smali grain on fall-piowed land. The profit 
by this method is $3.78 per acre. The margin of profit from all 
methods has been small and, on the average, much lower than at 
Dalhart or Amarillo. 


TasBLE X.—Summary of yields and digest of the cost of production of kafir by 
different tillage methods and crop sequences at Garden City, Kans., 1909 to 
1914, inclusive. 


Fall plowed. 
<7 ee ee ae 
Yields, values, etc. (average _ After kafir After small (1 plat). _kafir (1 plat). 


per acre). (1 plat). grain (2 plats). 


Grain. | Stover.| Grain. | Stover.| Grain. Lateear Grain. | Stover. 


Yields for the year: Bush. | Lbs. | Bush.| Lbs. | Bush.| Lbs. | Bush. | Lbs. 
19 


QO REE SS Rises yaa e hice, Loe eee eae 0 5, 260 0 5, 780 0 4,310 0 4,400 
LOLOL A ase Per ce hs Nie ee 5.0 | 3,880 9.6 | 6,800 2.2} 3,550 2 Tale So8 
LO Dlr ar See ae cree ieee ee ee 0 680 0 1,390 0 580 0 580 
LOND Rear ye® a). eae SEE eee 27.8 |} 5,970 PAR ty (2 22.5 | 5,400 20.6 5,805 
GOs a eae aa oer Koee 0 440 0 1,430 0 680 0 300 
AL A ee ec SRE Re eS Saye ea oe a Sa 6.7 | 3,340 () (4) 3.7 | 2,940 3.8 2, 750 

INS STON oa, Coen Ee Be get 6.6 | 3,262 6.9 | 4,229 4.7 | 2,910 4.5 | 2,943 

Crop value, cost, etc.: 
Waltiiixcedoes secnnenesanes SSeeae $2. 64 $6. 52 $2. 76 $8. 46 $1.88 $5.82 | $1.80 $5. 89 
Motaley aliens. aeons. Awe $9. 16 $11. 22 $7.70 $7. 69 
COS tae eke oni eo 7. 44 7.44 7.06 5.93 
TOL ere ee ee ate er = ie 1s 3.78 . 64 1.76 


1 Discontinued in 1914. 


A rotation of small grain and kafir is impracticable on account of 
the failure of small grain. Summer tillage should, therefore, be 
given a thorough trial, as it may prove to be the most profitable 
method. Experiments have been started to determine the most prac- 
tical application of summer tillage for the growing of kafir. 
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KAFIR AT DALHART. 


Kafir has been grown at Dalhart, Tex., for six years. During this 
time five different methods of seed-bed preparation and cultivation 
have been under study. Kafir after small grain on fall-plowed land 
was discontinued in 1914, on account of the impracticability of grow- 
ing small grain. The results obtained during this study have on 
the whole been very satisfactory. The yields, and consequently the 
profits, obtained here are higher than at the other stations under 
study. There is also a wider range in the results obtained with the 
different cultural methods used, which would indicate that cultiva- 
tion here is of more importance than at Garden City, Kans., or at 
Amarillo, Tex. The largest average net profit obtained was from 
the crop grown on land summer tilled the preceding year, amounting 
to $20.11 per.acre. The method showing the least profit is that of 
fall plowing following small grain. The profit by this method was 
only $2.90, which is considerably below the average of the other 
methods used. 

Tt is possible that the low profits shown by this method are due 
‘to the difficulty of securing a stand and to the fact that the small 
grains leave the soil very dry. Listing after kafir has given a net 
yield of $12.04 per acre, which is considerably higher than by any 
other method except summer tillage. Kafir after kafir on fall- 
plowed land has given an increased profit of $1.48 per acre over 
kafir following kafir on spring-plowed land. 

After both listing and summer tillage the value of the grain crop 
alone has been sufficient to pay the cost of production. Under alli 
methods the value of the forage has exceeded that of the grain. 
TABLE XI.—Summary of yields and digest of the cost of production of kafir by 


different tillage methods and crop sequences at Dalhart, Tex., 1909 to 1974, 
inclusive. 


Fall plowed. 
es plomed Listed after kafir| Summer tilled 
Yields, values, etc. After kafir |Aiter small grain (1 plat). (1 plat). (1 plat). 
(average per acre). (1 plat). (2 plats). 


Grain. | Stover.| Grain. | Stover.| Grain. | Stover.| Grain. | Stover.| Grain. | Stover. 


Yields for the year: | Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. | Bush. |} Lbs. | Bush. | Lbs. 
1909 


ial Ae eae 0 4,020 0 2, 550 0 6, 250 6 5, 500 0 9,310 
TOTO SO m0 M40 1789 G075) Sn. | 96420 Ie 55.) (19FO70 lu 75. 5) 1 s43T10 
TC TOs See same 9.3 | 2,890 0 1,530 0 1,550] 19.2] 5,900] 22.5] 10,600 
LOL OEM 0 5,500| . 5.5 | 4,625 0 6, 000 9.7| 3,950] 29.8] 9,500 
HOTS Ae eee ck 0 1,800 0 3,370 0 2, 400 0 750 20.8 6, 006 
OVE ee ake 44 7,760 (1) (1) 39.2 | 7,100 17.3 | 5,260 37.8 6, 230 

Average....... AS ON ee S52 | 4a 7) || 480 OT Se 287i 1629"| 815) 605 Slat |x 9). 992 
Crop value, cost, ete.: 
Wales 25005 $5.56 | $10.70 | $1.88 | $8.46 | $8.88 | $10.57 | $6:76 | $11.21 | $12.44 | $19.98 
Total value....- $16. 26 $10. 34 $14. 45 $17. 97 $32. 42 
COStates ee 7. 44 7. 44 7. 06 5.93 12. 31 


Profiteaees 8, 82 2. 90 7239 12. 04 20.11 


1 Discontinued in 1914. 
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The results of seven years with kafir at Amarillo, Tex., are avail- 
able. During this time only two complete grain failures have been 
recorded. While the net profits shown at Amarillo are not as large 
on the average as those obtained at Dalhart, Tex., they are consider- 
ably above those at Garden City, Kans. Kafir after summer tillage 
is the only method that shows a loss, but, as this method has been 
carried on for only three years, it is possible that this loss does not 
represent what might reasonably be expected by this method if it 
were tested for a longer time. The value of kafir following kafir 
on fall-plowed land exceeds that of kafir after kafir on spring-plowed 
land by $1.26 per acre. The largest profit by any method used has 
been obtained with kafir after small grain. For the seven years 
under study this method shows an average profit of $8.21 per acre. 


TapLte XII.—Summary of yields and digest of the cost of production of kafir by 
different tillage methods and crop sequences at Amarillo, Tex., 1907 to 1914, 
inclusive. ; 


Fall plowed. | 
| Spring plowed Tasted after | oummer tilled 
| after ka afir : 
Yields, values, etc. After kafir After small | (1 plat). (2 plats).1 (1 plat). 


us (1 plat). grain (2 plats). | 


{ 


Grain. | Stover.| Grain. | Stover.| Grain. | Stover.) Grain. Eee Grain. | Stover. 


Yields for the year: | Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. 
LOO (eee eee nee ee 13 =< 


3 : : 
QOS ee he oes 30.8 |; 5,360 38.4 | 7,020 29.2 | 4,820 21e2-\5° 4; 940! ee ae eee 
1.4 : 


1909 2 RES 1,513 4.6 | 3,908 1.6] 2,026 5B 2, 684422. oe eee 
LOMO eee ese Se lee BI ise eters ers te are | oe | ee SES 8 arora allie Spee enero Se eee 
UD) 0 ee eee a ie See 21:8 | 7,280 18.9 | 8,310 21.71! 4,350 | 8.0 L500 jee ccessg eeee ese 
191s 0 5, 660 0 6, 020 0 6,870| 0 5,215 0 6, 160 
LAUT ree a es ie 0 170 0 755 0 280 | 0 620 0 2,240 
SOLA se ers 12.0} 3,940 6.9 | 4,340 8.3 3,790; 12.5] 2,760 7.0 4, 880 
Average......- 11.3} 4,423 | 12.2} 5,387| 10.2] 3,824 9.3 | 3,207 a4 4 ae 
Crop value, cost, etc.: | 
Viale sna aeas $4.52 | $8.85 | $4.88 | $10.77 | $4.08 | $7.65 | $3.72! $6.41 | $0.92 $8. 85 
Total value..... $13.37 $15. 65 $11. 73 $10. 13 $9.77 
Costa seen An. 7.44 7.44 7.06 5. 93 12.31 
Profit or loss... 5.93 8.21 Ar a) 4.20 —2. 54 
1 Only one plat used until 1912. 2 Station site changed in 1910; yields not used. 


GENERAL DISCUSSION. 


With the exception of the rainfall, which is less at Dalhart, Tex., 
than at Garden City, Kans., and Amarillo, Tex., the climatic condi- 
tions at the three stations under study are very similar. The soils 
of the three stations are of different types, but they are fairly repre- 
sentative of the more important agricultural types of soil to be found 
in the southern Great Plains area. 
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Experimental work was started one year earlier at Amarillo than 
at the other stations. Aside from this it has been carried on during 
the same years at each of the stations. 

Summer tillage for milo and kafir has only recently been put under 
trial at Garden City. With this exception the same cultural methods 
have been used at each place. Small grains in this area have given 
generally unsatisfactory returns, although they have been much bet- 
ter at Amarillo than at either of the other two stations. 

Saccharine sorghums have proved well adapted to conditions in 
the southern Great Plains area and usually have given good yields. 
The same cultural work has not been done with them as with the 
other crops. In general they may be expected to show about the 
same response to cultural conditions as is shown by the grain 
sorghums, for which results are here reported. 

The results of this work show that corn can be depended upon to 
produce good crops of feed-in this section. It does not, however, 
produce as big a tonnage of feed as kafir and is not as reliable as 
either kafir or milo in the production of grain. In trials covering 
six years at Garden City it has failed to produce a grain crop by 
any method. At Dalhart it has produced good crops of grain in 
three of the six years that it has been under trial. At Amarillo it 
has made but one creditable grain crop in seven years. Because of 
its comparatively poorer adaptation to conditions, it does not show 
relatively as great a response to cultural practices as does either kafir 
or milo. 

Both milo and kafir have given higher average yields than corn at 
all of the stations. They have also been safer crops, having made 
crops of grain in some years when corn did not. They have also 
been more responsive to cultural operations, thus proving their bet- 
ter adaptation to conditions. On the sandy lands of this area corn 
makes a better showing in compariscr :vith these crops than it does 
on the heavy, “tight lands,” on which cco-x. has little place in this 
section. ‘Vhen a comparison is made between reilo and kafir it is 
seen that milo has given the better yields of grain and that kafir has 
given the better yields of roughage. Kafir, however, has shown a 
somewhat greater response to methods that, like summer tillage, in- 
crease the yields. When equal values are assigned to the grain and 
to the roughage from each of the crops, the total return is generally 
about the same from each. At Garden City the grain crop alone has 
not been sufficient to pay for the cost of production. At Dalhart 
both crops have produced sufficient grain by all methods to pay a 
profit. At Amarillo milo has returned a profit from the grain alone 
by some methods. The crop of kafir grain at Amarillo was not sufli- 
cient by any method to pay the cost of producing the crop. 
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When a value, believed to be a conservative one, is assigned to the 
fodder, both crops show a profit from nearly ail methods under trial 
at all the stations. The only two exceptions are milo following milo 
by spring plowing at Garden City and kafir following summer tillage 
at Amarillo, where the summer tillage method has been on trial for 
only three years, all of which have been relatively unfavorable. 


The most important results of the investigations, of which this is — 


a partial report, are the demonstrations that this region is not 
adapted to the successful growth of small-grain crops, but that it is 
-well adapted to forage crops and to certain types of grain sorghums 
when proper methods of tillage and crop sequence are practiced. 
This means that this region is undoubtedly destined again to be- 
come an important stock-producing section. It yet remains to be 
determined what classes of live-stock enterprises offer the greatest 
opportunities to the small farmers who have taken the place of the 
stockmen who formerly conducted an extensive and profitable busi- 
ness on the open ranges. It is certain that live stock of some kind 
must be grown to consume the forage and grain crops which can 


and will be grown In this region in enermously increasing quanti- | 
to) 5) 


ties as its agricultural possibilities become better understood. 
Although these investigations have so far demonstrated that but 
few crops have proved successful when grown by certain methods, it 
must not be understood that the limit has been reached either in 
crops or methods. On the contrary, these experiments tend to show 
that other crops and other methods may be developed which will 
produce even better results. 
These investigations are being developed and modified to meet the 
requirements and the agricultural resources of the southern Great 
Plains area. The problem of utilizing the forage and grain crops 
for the production of live-stock products is now of vital importance, 
and with its solution the agricultural resources of this region will be 
materially increased. y 
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